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Research Authorization

EPA’sresearch provides science that is authorized by nearly 50 environmental laws
including:

— Toxic Substances Control Act (TSCA): “conduct such research, development, and
monitoring as is necessary to carry out the purposes of this Act.”

— Safe Drinking Water Act (SDWA): “conductresearch, studies, and demonstrationsrelating
to the causes, diagnosis, treatment, control, and prevention of physical and mental
diseases and other impairments of man resulting directly or indirectly from contaminants
in water, or to the provision of a dependably safe supply of drinking water.”

— Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA):
“shall assure the initiation of a program of research designed to determine the health
effects (and techniques for development of methods to determine such health effects) of
such substance... and in combination with other substances with which it is commonly
found.”

— Clean Air Act (CAA): “shall establish a national research and development program for the
preventionand control of air pollution.”



ORD Research

ORD provides the scientific foundation for EPA to execute its mandate to protect
human health and the environment.

1.

Longer Term, Anticipatory Research ORD conducts innovative and anticipatory
research applied to EPA program and regional needs including air, water, land and
homeland security to solve longer term environmental challenges, and provide the
basis of future environmental protection.

Research on Specific Environmental Challenges: ORD experts provide research
support to EPA program and regional offices, as well as states, tribes and
communities, to help them respond to contemporary environmental challenges.

Technical and Emergency Support Because of our expertise, local, state and
national officials come to us for technical support to respond to environmental
crises and needs, large and small.

=



Research Programs
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1. Longer Term, Anticipatory Research



Chemical and Exposure Science

EPA’sComputational Toxicology research applies
cutting-edge technologies to efficiently and

economically evaluate the safety of thousands of
chemicals currently in use.

Advances in chemical research include:

® Rapid testing for chemical exposures combined
with EPA’stoxicity data to prioritize chemicals
based on their potential to cause health risks

Alternatives to animal-testing that are faster and less expensive, aligning with new TSCA standards
Publicly available data and tools for use by states, companies and the scientific community

Tox21 partnership with the National Institute of Environmental Health Sciences (NIEHS), National
Institutes of Health (NIH) and U.S. Food and Drug Administration (FDA)

Endorsed by recent NAS Report, “Incorporating 215t Century Science in Risk-Based Evaluations”

Global interest in applying new methodologies to accelerate the pace of chemical risk assessment



Homeland Security Research

s i

ORD’s Homeland Security Research Program focuses on protecting water
systems security, and remediating wide-area contamination incidents.

For more than a decade, ORD has been assessing the best methods to identify
and decontaminate threats from chemical, radiological and biological agents.

Advances in decontamination research include:

— lIdentifying and testing several anthrax decontamination technologies during the Bio
Response Operational Testingand Evaluation project, in partnership with the Department
of Homeland Security (DHS).

— Evaluating decontamination techniques in real-world situations to measure the costs and
effectiveness of each method, and the expense of managing waste from cleanup.

— Determining the best ways to bring transportation systemes, like subways, back to service
following an event as part of the Underground Restoration Project where we worked with

DHS and the Department of Defense (DoD).




2. Research on Specific Environmental
Challenges



Perfluoralkylated Substances.

R s

More than 1,000 different PFAS in the TSCA inventory and some are used in everyday
products, including stain resistant materials, non-stick cookware and firefighting foam.

PFAS contamination in soil and water, including Hoosick Falls, NY; Joint Base EImendorf
Richardson in Anchorage, AK; and Wurtsmith Air Force Base in M.

Studies indicate that PFAS are associated with low infant birth weights, effects on the
immune system, liver effects, increased cholesterol levels, cancer, and thyroid hormone
disruption.

ORD researchers are:
— Studying the potential hazards of PFAS in the environment using cuttingedge

technologies pioneered by our computational toxicology research

— Developing a standardized method forremediation of PFAS in groundwater,ambient
water, soil and sediment

— Developing robust analytical methods for ground, surface and wastewater, as well as
for solids including soils, sediments and biosolids

11



~ Gulf of Mexico Hypoxia Research

Indicators

Use sediment profile imagery to characterize hypoxia effectson benthic
habitat condition and function.

Document responses of the microbial community to nutrient enrichment
and validate microbial community structure as a biological indicator.

Effects

Determine responses of estuarine organisms to combined low acidity and
dissolved oxygen.

Identify species and life stages that are sensitive to hypoxia and determine
thresholds of adverse effects.

Models

Predict responses of coastal ecosystems to nutrient loading with emphasis
on nutrient-enhanced hypoxia and coastal acidification.

Forecast effects of nutrient management actions on hypoxia in the Gulf of
Mexico

Advance science and application of water quality modeling including
approaches to quantify sources of error and uncertainty in hypoxia forecasts.




3. Technicaland Emergency Support



Toledo Drinking Water Crisis

August 2014, the Mayor of Toledo, Ohio, issued a “Do Not
Drink” order for the 500,000 people of the City of Toledoand
neighboring communities because the water utility detected
cyanobacterial toxins in their treated drinking water stemming
from a harmful algae bloom.

Working with the City of Toledo, Ohio EPA requested
emergency technical assistance from EPA ORD with laboratory
analyses for the presence of cyanobacterial toxins, and with
identifying the optimal approach for controlling those toxins in
the plant and distribution system.

“Your efforts were instrumental in
restoring safe drinking water to over
ORD scientists helped with sampling and analysis protocols, % million Ohioans and exemplifies a
recommended approaches for controlling the toxins in the great example of how local, state
treatment plant and distribution system, and assessing the and federal agencies are able to

effectiveness of various treatment processes. work together, mobilize essential
resources and address critical

The critical information provided by ORD helped the Mayor of issues.”
Toledo and the Governor of Ohio with the decision on when to —Governor John R. Kasich

lift the “Do Not Drink” order. (in a letter to USEPA staff
following crisis)

14



Other Emergency Response

i -

ReAChback for Emergency Response

— Quick-response scientific support capability to ensure coordinated, timely response to
large-scale disasters

Corpus Christi, TX Drinking Water Contamination

— lIdentified decontamination approaches to purge the drinking water systems of the
contaminant

Flint, MI Drinking Water Crisis

— Developed sampling protocols and exposure risk assessment models for lead in drinking
water,and distribution system monitoring for disinfectantand disinfection byproducts

Ebola Response

— Prepared for Ebola patients in U.S. by identifying decontamination methods for Personal
Protective Equipment for health care workers, technical support for waste management,
and the fate of the virus in wastewater

Gold King Mine

— Provided toxicity information and developed modeling for longterm monitoring
Elevating Critical Public Health Issues Policy

— Developed a process to allow staff to expedite the elevation of important issues

15



State Engagement
Recent Accomplishments

State Research Needs
» Through a series of state meetings and ECOS/Environmental Research Institute of the
States (ERIS) surveys, ORD better understands the science needs of state environmental
agencies. This information helps ORD ensure our research is useful and practical for states
to help address their on the ground problems.

ECOS and ORD: Partners for Meeting State Research Needs, September
2017

» This most recent summary compiles stories of how ORD’s work during the past 5 years has
supported states in their efforts to protect human health and the environment. “When we were faced with
an emergency in Toledo due

Memorandum of Agreement with ECOS and the Association of State and to cyanobacterial toxins

Territorial Health Officials (ASTHO), April 2016 dd?t:.c ted mttheg;zea:e];
» Two ORD pilots with state partners on the Wildfire Smoke Guide for Public Health Officials rinking water, 5 o
and EPA’sCommunity-Focused Exposure and Risk Screening Tool (C-FERST). New project on was a great partner an

communicating the risks of PFAS and HABs. exceeded our expectations in
understanding science and

helping optimize treatment
and restore safe drinking
water to our residents.”
—Ohio EPA Director

Craig Butler

Webinars on Research Products and Tools
» EPA Tools & Resources monthly series addresses state identified priority areas and provides
a mechanism for state input on ORD research (initiated January 2016).

Outreach and Collaboration

» Over the past 6 years, hosted visits for ECOS members and other state officials to ORD labs
to share our scientific capabilities and discuss research topics of interest to states. 16



State Research Priorities

Water Quality Waste/Remediation

- Nutrients - Soil

- Stormwater - Groundwater

- Water reuse - Surface water

- Wastewater infrastructure - Sediment

- Small system drinking water

and wastewater treatment Air

- New ozone standard

Emerging Contaminants/Toxics - Interstate and cross-

- Manage new chemicals of border transport

emerging concern and
existing chemicals (e.g. PFAS)

2016 ERIS States’ Research Needs Survey Summary:
https://www.ecos.org/wp-content/uploads/20 | 7/04/ERIS-Survey -

Summary-One-Pager.pdf

17



ORD Support for States
Some Recent Examples
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Other Antucnpatory Research

Sensor Technology Research and Challenges

— Creating challenges, prizes and other incentive-based strategies to find innovative, cost-
effective solutions to environmental challenges, such as monitoring pollution

National Aquatic Resource Surveys

— Supporting assessments of the Nation’s waterways and wetlands to compare their condition
over time and to support states in managing their aquatic resources

Oil Spills Research

— Mitigating the effects of past and future oils spills by developing laboratory protocols for the
National Contingency Plan Product Schedule, providing guidance on bioremediation following
spills and demonstrating important factors for dispersion of oil into the water column

Enabling Local Decisions

— Developing tools and approaches to effectively translate science and communicate public
health information to people affected by environmental issues, such as wildfires

— Developing tools to help communities understand how a decision, such as building new roads,
will impact their local communities and environments

— Conducting research to understand how ecosystems services, such as clean air and water,
fertile soil, and flood control, interrelate with human health and well-being

21



Other Contemporary Activities

— TSCA Implementation

* Providing research expertise to evaluate specific chemicals and framing broader
assessment activities within timelines mandated by the new law

— Integrated Risk Information System to enable 21 century chemical evaluations

— Integrated Science Assessments

» Creating evaluations and syntheses of the most policy-relevant science for
reviewing the National Ambient Air Quality Standards

— Environmental Contaminants, such as Lead Exposure, Methyl Bromide
® Recycled Tire Crumb Used on Playing Fields and Playgrounds

® Harmful Algal Blooms, monitoring algal blooms and building an early warning indicator
system for toxic and nuisance blooms

® Small Water Systems Research

— Information, tools, training workshops and webinars, and technical assistance to
state, local and utilities personnel so that they can reduce costs and deliver safe,

clean drinking water

22
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ORD has Technical Support Centers that respond to requests from EPA’sprogram offices and
regions at Superfund, Resource Conservation & Recovery Act (RCRA), and Brownfields sites.

15 million pounds of
explosive propellant were
found at the Camp Minden
site in Doyline, LA, after a
portion of the stock
detonated in 2012. ORD
helped Region 6 (South
Central) and DoD by
recommending a low-
emission controlled burn
system for rapid material
disposal. Since its activation
in 2016, the system has
destroyed over 4 million
pounds of propellant.
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Science to Achieve Results (STAR) i

@

Extramural Research

)

EPA’s STAR program funds research
grants through a competitive selection
process.

Hawali

STAR engages some of the nation’s best
scientists and engineers in research that
complements EPA’sown research.

Map shows extramural research grants, 419 carrent grants,

centers ang

centers, and Fellowships active in FY15. Fellowships in total

Small Business Innovation Research (SBIR) Program

®

Mandated by the Small Business Innovation Development Act of 1982, EPA’s SBIR program grovides
critical early-stage capital for innovative small companies in the green tech arena.

Since 1982, SBIR has supported 616 individual small businesses with 1,782 (1329 Phase Is, 453 Phase
lls) awards and around $186,000,000 in 46 states (as of 2016).

A great SBIR success is the company Ecovative, which developed an innovative technique using
mushrooms to create water-resistant, flame-retardant, compostable, heat-trapping insulation that is
as strong as concrete by weight. 24



ORD’s Regional Science Program

) g

The Regional Science Program links ORD to EPA’sregional offices, and promotes
integrating ORD science into regional and state decision, coordinates programs
involving regionally-focused research with state or local partners, and provides
technical support to regions, states and communities.

® Key components include:

— Regional Applied Research Effort— Responds to high priority, near-term applied research
needs of EPA’sregions, state and local governments, and tribes

— Regional Research Partnership Program — A short-term training program that provides
opportunities for regional scientists to work with ORD researchers

— Regional-ORD Community of Science Networking Program — A networking program for
regional scientists and engineers who have limited familiarity with ORD

25
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